6-Shogaol has anti-amyloidogenic activity and ameliorates Alzheimer's disease via CysLT1R-mediated inhibition of cathepsin B.
Although 6-shogaol, a constituent of ginger, has been reported to have anti-inflammatory and anti-oxidant effects on neuronal cells, the effects of 6-shogaol on Alzheimer's disease (AD) have not yet been investigated. Here we aimed to determine whether 6-shogaol exerts neuroprotective effects against AD. Specifically, we investigated the effects of 6-shogaol on the cysteinyl leukotriene 1 receptor (CysLT1R), a major factor in AD pathogenesis. Moreover, we clarified the relationship between CysLT1R and cathepsin B, a cysteine protease. We used in vitro and in vivo models to determine whether 6-shogaol inhibits CysLT1R/cathepsin B in an amyloid-beta (Aβ; 1-42)-induced model of neurotoxicity. We first confirmed that CysLT1R and cathepsin B are upregulated by Aβ (1-42) and that CysLT1R activation induces cathepsin B. In contrast, we found that 6-shogaol-mediated inhibition of CysLT1R downregulates cathepsin B in both in vitro and in vivo models. Furthermore, we found that 6-shogaol-mediated inhibition of CysLT1R/cathepsin B reduces Aβ deposition in the brain and ameliorates behavioral deficits in APPSw/PS1-dE9 Tg mice. Our results indicate that 6-shogaol is a CysLT1R/cathepsin B inhibitor and is a novel potential therapeutic agent for the treatment of various neurodegenerative diseases, including AD.